	1
	Project Title
	Positive polynomials and ordered algebraic structures

	2
	Category
	Pure


	3
	Level 
	4   

	4
	Semesters
 (length of project)
	1  

	5
	Description


	Classical algebraic structures like groups, rings and fields are many times furnished with a natural order: Think of the ring of integers or the real field. Ordered algebraic structures can be thought of as algebraic structures

equipped with an order that is compatible with the algebraic operations  (like addition and multiplication).

To name a concrete question in the ordered realm: Hilbert asked for an algebraic description of those polynomials

in $P\in \R[X_1,...,X_n]$ that are nonnegative at all $a\in \R^n$ (Hilbert 17$^\mathrm{th}$ problem).

This was answered by Artin in 1927 who showed that these are exactly the polynomials that can be written as sums of squares of rational functions (Hilbert new already that $P$ cannot be written as a sum of squares of polynomials).

The project will give an account to the subject of ordered algebraic structures and lead to some recent developments

on positive polynomials.

	6
	References
	Murray Marshall, Positive Polynomials and Sums of Squares (Mathematical Surveys and Monographs)


	7
	Prerequisite courses
	Commutative algebra
	Metric spaces
	

	8
	Additional notes
	e.g. Sabbatical leave – any other constraints or requirements 
I’m on sabbatical in semester 2


Supervisor: Marcus Tressl


